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( etc) ( )






3 $(r, \theta, \phi)$
$t$ 4 $(x^{a})_{a=0,1,2,3}:=$












(2) $T_{ab}=\Lambda=0$ ( )
$ds^{2}=-f(r)c^{2}dt^{2}+ \frac{dr^{2}}{f(r)}+r^{2}d\Omega_{2}^{2}, f(r)=1-\frac{r_{0}}{r}$ (3)
137
$d\Omega_{2}^{2}:=d\theta^{2}+\sin^{2}\theta d\phi^{2}$ 2 $r_{0}$
$M$
$r_{0}= \frac{2GM}{c^{2}}$ (4)






$M$ $r_{0}$ $A=4\pi r_{0}^{2}$
$A$ $A+\delta A(\delta A\geq 0)$
$\delta(Mc^{2})$
$\delta(Mc^{2})=\frac{c^{2}}{8\pi G}\kappa\delta A$ (5)
$Mc^{2}$ $U$ $\kappa$ $T,$ $A$
$S$ (5) $\delta U=T\delta S$
( )





$\ell_{P}:=\sqrt{G\hslash}/c^{3}$ $(\sim 10^{-33} cm)$














$(n+4)$ $r_{0}$ $(n+1)$ $S^{n+1}$ $z$




$\delta g_{ab}\propto\exp(-i\omega t+ikz)$ (9)
$\omega^{2}<0$ ( $\omega$ ) $k(0<k<k$ $\sim\sqrt{n}/r_{0})$









$n\geq n_{c}:=10$ [3, 4],
[5].
(5 ) $[$ $1(b)]$ ,
$[$ $1(c)]$ .
$[$ $1(d)]$ ,


































z $=$ constant $n$ $S^{n}$ $r=r(t, z)$
$t$ $z$ ( 3 ).
$\kappa=\frac{n}{r\sqrt{1+r^{\prime 2}}}-\frac{r"}{(1+r^{\prime 2})^{3/2}}$






$t/t_{dyn}=0.0$ $t/t_{dyn}=0.85$ $t/t_{dyn}=0.91$ $t/t_{dyn}=0.92$
$t/t_{dyn}=0.0$ $t/t_{dyn}=0.42$ $t/t_{dyn}=0.67$ $t/t_{dyn}=1.18$




$\rho$ , $P$ , $v^{i}(i=1,2, \ldots,p)$











$\partial_{\mu}T^{\mu\nu}=0, x^{\mu}:=(ct, z^{i})$ (17)





























$p(\geq 1)$ $(n+3)$ $+ \sum_{i=1}^{p}(dz^{i})^{2}$
144
$p$ $S^{n+1}$
$x^{a};=(x^{\mu}, r);=(ct, z^{i}, r)$ (21)
$p$
$z^{i}$ ( )
$(p+1)$ $u^{\mu}$ $(u^{\mu}u_{\mu}=-1)$ .
$(r_{0}, u^{\mu})$
$r_{0}$
$T= \frac{n\hslash c}{4\pi k_{B}r_{0}}$ (22)
$p$
$p$
$\delta g_{ab}$ (2) (18)
$T(r_{0})$ $u^{\mu}$
$(r_{0}, u^{\mu})arrow(r_{0}(x^{\nu}), u^{\mu}(x^{\nu}))$ (23)
$x^{\nu}=(t, z^{i})$
(2)
$p$ $g_{ab}^{(0)}$ $g_{ab}^{(0)}+\delta g_{ab}$ (2)
$\delta g_{ab}$
$X;=(r_{0}(x^{\nu}), u^{\mu}(x^{\nu}), \delta g_{ab}(x^{a}))$ (24)
$x^{\mu}$ $-$
$\lambda:=|\frac{X}{\partial_{\mu}X}|$ (25)
( 1(b) ) $r_{0}$ $(\lambda\gg r_{0})$
$r_{0}/\lambda$















(18) $\epsilon$ ( ) ( )
(18)(19) $\partial_{\mu}T_{(m-1)}^{\mu\nu}=0$
$(n+3+p)$ 1 $\epsilon G_{(1)}^{ab}=0$
$P=- \frac{\rho}{n+1}=-\frac{\Omega_{n+1}c^{4}}{16\pi G}r_{0}^{n}$ (28)
$P$ $\rho$ $(p+1)$ $\partial_{\mu}T_{(0)}^{\mu\nu}=$
$0$ $\Omega_{n+1}$ $(n+1)$ 2
$\epsilon G_{(1)}^{ab}+\epsilon^{2}G_{(2)}^{ab}=0$
$\eta=\frac{\Omega_{n+1}c^{3}}{16\pi G}r_{0}^{n+1}, \zeta=\frac{\Omega_{n+1}c^{3}}{8\pi G}r_{0}^{n+1}(\frac{1}{p}+\frac{1}{n+1})$ (29)
$\partial_{\mu}(T_{(0)}^{\mu\nu}+\epsilon T_{(1)}^{\mu\nu})=0$
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